Abstract
Introduction
According to estimates by the World Health Organization (WHO), inadequate consumption of fruits and vegetables is one of the five main factors in the global burden of disease 1 . Fruits and vegetables are important foods in the composition of a healthy diet, since they have low energy density and are sources of micronutrients, fiber, and other components with functional properties 2 . Epidemiological evidence shows an inverse association between consumption of these foods and the risk of cardiovascular diseases and some types of cancer 3, 4 .
Due to the global need to decrease the incidence of chronic, non-communicable diseases, in 2002 the WHO proposed a worldwide prevention strategy to promote healthy eating practices 5 . One of the principal recommendations was increased consumption of fruits and vegetables, the reference for which was a recommended daily intake of 400g, or the equivalent of five servings of these foods 3 .
Little is known in Brazil about the frequency, distribution, and determinants of the population's consumption patterns for fruits and vegetables. The little available information comes from limited population-based studies or family budget surveys by the Instituto Brasileiro de Geografia e Estatística -IBGE (Brazilian Institute of Geography and Statistics), whose data only reveal the average availability of foods in the household and not the actual individual consumption. The first nationwide study to gather information on individual consumption of fruits and vegetables in Brazil was the World Health Survey (WHS), conducted in the country by the Fundação Oswaldo Cruz -FIOCRUZ (Oswaldo Cruz Foundation) in 2003 6 .
Based on the information gathered by the WHS, the current study estimated the frequency and distribution of fruit and vegetable intake and analyzed the influence of demographic and socioeconomic variables in determining consumption patterns for these foods by the adult population in Brazil.
Methodology
The WHS is a population survey conducted by the WHO to supply information on the health status of populations, as well as on the performance of the health systems in member countries. The WHS was conducted in Brazil from January to September 2003 under the responsibility of FIOCRUZ. Aimed at providing a representative national profile, the sample size was set at five thousand individuals 18 years of age or older. Sampling was conducted in two stages. The first was by census district with a probability proportional to size. Situation (urban or rural) and household size (number of members) stratified the primary selection units. Socioeconomic level, defined by mean income of heads of household in the district, was used for implicit stratification. In each household, selected randomly in the district, a resident was identified to answer the questions. Further details on the sampling procedures and other general aspects of the WHS are described elsewhere 6 .
Individual Based on the questions furnished by the WHS, the following explanatory variables were created: daily fruit intake, daily vegetable intake, daily intake of fruits and vegetables, and adequate fruit and vegetable intake. Based on the WHO recommendations 3 , fruit and vegetable intake was considered adequate when consumption of these foods was daily and as long as their combined consumption reached five or more servings a day.
In the study of the distribution of indicators, we analyzed gender, age group (18-24, 25-39, 40-54, 55-64, and ≥ 65 years), level of schooling (0-4, 5-8, 9-11, and 12 or more complete years of study, with passing), urban or rural household situation, and a household assets score (0-3, 4-7, and 8 or more assets). To calculate this score, we considered the following: sound system, computer, refrigerator, dishwasher, clothes washer, microwave oven, cell phone, wire line phone, television, and automobile, ascribing one point to the presence of each of these assets. In the specific case of automobiles, two points were ascribed when there were two or more vehicles in the household.
Fruit and vegetable intake was described by relative frequency (%), mean frequency, and confidence intervals, in an analysis stratified by gender. To analyze the independent effect of socioeconomic variables on adequacy of fruit and vegetable intake, we calculated the odds ratio according to quartiles for the variables schooling and household goods, adjusted by age group, gender, and urban or rural household situation and additionally for the alternative socioeconomic variable. Statistical analysis used the Epi Info (version 6.0) and SPSS (version 11) programs, using 5.0% significance level and 95.0% confidence interval.
Results
According to the WHS, fewer than half (41.0%) of adult individuals in Brazil consume vegetables daily, while fewer than a third (30.0%) report daily consumption of fruits. Even fewer Brazilians (only one in five) report consuming fruits and vegetables every day, and only one in eight meets the recommendation of consuming five or more servings a day of these foods. Although the frequency of fruit and vegetable intake tends to be higher among women than men, in both genders the indicators show insufficient intake of these foods (Table 1) .
Fruit and vegetable intake is greater in urban as opposed to rural areas and tends to increase with age, schooling, and household assets, both among women (Table 2 ) and men (Table  3) . In both genders adequate fruit and vegetable intake (five or more servings a day) is twice as frequent in urban as compared to rural areas, twice as frequent among individuals with a Table 1 Indicators of fruit and vegetable intake by gender. Adult population, Brazil, 2003.
Indicators
Gender Total (n = 5,000) Female (n = 2,812) Male (n = 2,188) P university education as compared to those with less than five years of schooling, and five times as frequent in households with eight or more assets as compared to those with fewer than four household assets. The increase in adequate fruit and vegetable intake is intense with age in the case of women and slight in the case of men. Table 4 focuses on the association between socioeconomic variables and adequate fruit and vegetable intake. Essentially, schooling and the household assets score greatly and independently increase the frequency of adequate fruit and vegetable intake.
Discussion
Knowledge of the frequency and distribution of fruit and vegetable intake in the population, as well as their determinants, is necessary to orient national and local strategies to encourage consumption of these foods and promote healthy eating practices.
Our study showed that only a minority of individuals in the Brazilian adult population (some 13.0%) follows the nutritional recommendations for fruit and vegetable intake, placing the country in an unfavorable situation, at least as compared to studies in developed countries 7, 8, 9, 10 . The estimates in the current study are consistent with the results of the Brazilian National Household Budget Survey (Pesquisa de Orçamento Familiar) for 2002/2003, namely that the mean availability of fruits and vegetables in Brazilian households corresponds to approximately one-third of the recommendations for consumption of these foods 11 .
Our results point to differences in the patterns of fruit and vegetable intake in population subgroups based on gender and age and demographic and socioeconomic variables. Comparison of these findings with those of other studies on the determinants of fruit and vegetable intake is partially hindered because the published studies use a wide variety of methods to evaluate food consumption, in addition to presenting differences in the definition and cate-gorization of fruits and vegetables. At any rate, as we will see, the results of our study are generally consistent with those in the literature.
We observed that men and younger individuals consumed less fruit and vegetables. Studies in other countries have also shown that women tend to consume more fruit and vegetables than men 7, 12, 13 . The same has been observed in relation to age: estimated fruit and vegetable intake in 14 geographic regions, including Africa, the Americas, Europe, and Asia, was greater in older than in younger individuals 4 . In Brazil, a household survey on risk factors and morbidity related to non-communicable diseases in 15 State capitals and the Federal District (Brasília) during the same period as the WHS also showed an upward trend in the consumption of fruits and vegetables according to age 14 . This positive association between age and fruit and vegetable intake can be interpreted as a cohort effect, since older individuals formed their eating habits during a period in which the "modern" eating pattern, known for its high level of overall fat, saturated fats, sugar, and salt and the lack of complex carbohydrates, fiber, and micronutrients was still less pronounced in the country.
The two socioeconomic indicators we used (schooling and the household assets score) were positively associated with fruit and vegetable intake, thus reproducing findings from other studies 8, 9, 13, 15 . In the specific case of our study, schooling and household goods independently increased the odds of adequate fruit and vegetable intake, indicating that both individual access to information and family purchasing power are relevant for determining the consumption of these foods. Thus, actions that expand the population's access to correct information on the importance of consuming fruits and vegetables for health may be as important as actions leading to price reduction for these foods.
We also observed that although fruit and vegetable intake is insufficient in Brazil, it has tended to be higher in urban areas, with twice the proportion of individuals reporting adequate consumption of these foods in cities as compared to the countryside. This finding is entirely consistent with the household availability of fruits and vegetables in Brazil, which is twice as high in urban as compared to rural areas 11 .
Based on the results, we conclude that initiatives to promote consumption of fruits and vegetables in Brazil should cover the country's population as a whole, given that overall consumption falls short of the current recommendations. However, special attention should be given to young individuals, males, rural areas, and social strata with limited schooling and low income. 
